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VWIg-Trailing Edge Skin Panels-Static Orests, Conducted 1 Yan thru 1 June 1945 49153
SModel XB-36 & YB-36A - (None)

Whetstone, M. R.; Robinson, Y. F.
Consolidated Vultee Aircraft Corp., Fort W!orth Div., Texas FSG-136 & Add.1
(Same) (S'me:" •,(Same)

Feb' 46 Unclass. U.S. Engltish 25 6 photos, tables, diagr

Six metibonded wing-trailing edge siinpanels - as designed for the XB-36 bomber, and of different materi-
als and sections were subjected to static tests. Five spedimens were tested as simple beams and found
unsatisfactory. The sixth specimen (Waffle, 36W2345) 'was tested under conditions simulating those on the
subject airplane and found satisfactory. Although it crippled at the bead at 86% design load, it showed no
3ermenaent set at yield load,. anq continued4o carry loaIc a.ve 114% design ultimate load.
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X/3-36 FbG-136
F-855 & 1122 February 7, 1946

WING - TRAILING LDGhL biLdi PANULL -

6TATIC TELT

Iii

CONSOLIDATED VULTEE AIRCRAFT CORPORATION

FORT WORTH DIVISION " FORT WORTH 1, TEXAS
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TEST.]. NO•. F,-855 ex 1]'',- REPORT Elk(-16'
MODEL X~i-36 OATE Februvx'y

TITLF

VIiiG - TRAILING EDG]'; lKII PANELS - b'A-ATIC 'I'TE

The tests described, iii this report were conducted from
1-1-45 through 6-1-4c.
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Vili'J.G - Th ILJdG . . LD I', SK1i, PA.,l'.Lb - TA'IC L.',B

R.FFU;R1NC ES :

CVAC REPORTS - FSGO-069 - Wing - T.,. Skin Panel - Overlapping
1lats - St•,tic Test

FbG-071 - Wing - T .)_ Skin Panel - iiuund hole
Grid - Static Tests

CVAC DRAWINGS 36FTVIO pnnels
361,42345

36W1700 - '1 - Installation
36W1800 - ving - Installation
36W1807 - VWing - a , i, Beam
36W1015 - Wing nj- I,, Bulkhead
36WI014 - Wing - T.I. Rib

PURPOSE:
The"trailing edge" of the wing, cor=prising all that portion
of the surface aft of the 43; line, is comaposed of 1:t"
wide panels supported by chordwise beams and ribs. For the
sake of aerodynamic smoothness, it is proposed that this
area be skinned by means of stiffened panels, in which the
stiffening elements are cemented or .ietlbonded to the skin.
Two types of panels having been previously tested (Fb.G-069
and071) it appears desirable to test a series of six
additional panels.

,SUifEARY:
.Siximetlbonded specimens of different materials and see-
tions were tested. Five specimens were tested as simple
beams and were found unsatisfactory. The sixth specimen
(Vaffle, 36W2345) was tested under conditions simulating
those on the airplane and was found satisfactory. Al-
though specimen *6 crippled at the bead at 86% design
ultimate loadý it showed no permainent set at yield load,
and continued to carry load abovw 114% design ultimate load.



F.-36

February/,l4

ViLIG -TJ"h11,ING EI6L. 6Klj\, PANEL,) - TIOIC & D1:LECT1,Ioii ?1mA.b

OBJECT:.
T~o test several types of proposcd trAiling edLhe painels and
select a panel with an optimum strengthi-weight ratio.

DL6CRIPTI 01 OF bPhcI,,.NL~b:
The descr' ptions of the specimens arc tabulated below
(Table I) with figure numbers for referenco.

TABLE~ I

dIAG. iAdtG.
~PLC IIMEN 6KIN GRI D

4c). TYPE GAGE GAGL PRUTOji

1 Rect. Hole 6.31,,
36FT-;,150 cellulose Filler .016U .016 1

2 Reet. hiole .016 .0l6 2
Chrysler Balsa
Filler

3 Beam - 3.5it x16 o.06 3
Cellulose Filler

4 em Aag. hat .016 .020 4

5 Waffle - 6'nall .016 .016 5
bection Alclad

6 Waffle - Full .016 G016 6
30W2345 Panel Alclad

7 Waffle - Full .0-16 o016 Test iF-*98
Pantel1 Alciad FbG-071

6foeciý,Iens 1/1. to- 1,5 inclusive are similar in size to spec-
i~~nen ~ drwn 3F 1 15,Furu 7. A phutuimrph of the

ý-6W~4 f, - s)ecincn Y,,( is sh~own in Figure 8 a ~ b.
All sp-cl,:E( ris v,,(re iý,etlbondeci.

d( 1 -1 ) to ,I I

e, ~ j'I i. s ~ ~ onl y,



February ?• ,)40

Inneretients of the Jesii:gn utti e li i o I f p pressure of -f.' j)si
WeOe a.pcplied t the 1A .i. side *'iti rub;)er tension 1)LtJches
ce:;00e0ted to t :,c aurfiace. )eflection gages ,,ere placed on
the grrJJ .side of the apecimenj a d, ,i'/el( r( Ii at 10> 1/ icre-

,ll t s

Lhe sixth spOcicUiOi, ) full waffle V);l ' )as tested in a
jig which s;imulated the actual con ijtii )ns in the airplane

A photogr;,aL of the test set upa Is shown in Fig. 9. The
long edges of the waffle were riveted to Y36A85"T80 Zee
sections as in the alrplane, and the zee's were supported
oy short beams, re-r spar attach:aents, & neighboring waffle
skins, all si:mulating actual conditionis; the neighboring
panels were not loaded. The trapezoida) load distribution
imposed by Low Angle of AttncK, \ i = 318 (Fig. ID), was
applied with rubber te'nsion p.atchcs. Deflections were
read as on the previous tests.

RLdLULTS Ai'D DIbCUbSION:
The results of the tests are shown in Table II below.

TABLE I I

DL6IGN
6PECIIEN" ULTI ATE % TYPE

It_ LOAD FAILURE FAILUBI; FIG.

1 2.2 P&I 142 Crippling 1
Uniform Grid

2 2.2 P1I 62 Bond or Grid 2
Uniform

3 " 50 Crippling 3
Grid

Note•: Filler was crushed in bonding

4 2.2 P6I 60 Collapsed ,Ialls 4
Uniform of Hats at End

Connections

5 64 Crippling 5
bead

2.2 - 1.4 86 Crippled 6
Di. :.• tr nut~e', ;ead t
.ot ý,_ ,eci:;,on Contirnued to take load

!Ibow',( 114/'

' '109 Cripplted Tob:F-396

I,10
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1: 1. ... .. I .. . .. . . ;'t -I' - ?.1, : -6

AIi tI•oin gh specimen ,. . s ! oe. ý i. se•. e trent th i..; weight.
prohi bited its use on the a1irpLanel.

Because of the ~increase in strength shown between speci--ens

#5 and f6 with a change in the test set up, it is conceivable
that speci.-iens 2, 3ý, c4 could be of sufficient strength;
however, these, t•;ree spxcimeiis are undesirable for other
reasons such as moisture absorbtion, fragi;ity, etc.

6ince no permanent set was obtnined in specimen i,6 at yield
load, anO since the specimen continued to take o]oa. over
lioD design ultimate load, the specimen appears satisfactory
in strength.

A deflection curve of each specimen is shown in Fig. 11.

CONCLUSIONS:
A comparison between test i,1'-398, P•G-O71 (curve #,7 Fig.li)
in which the waffle was rigidly suipported on the sides, and
the two tests (specimens t,5 & 6) shown in this report
(curves w5 & 61 Fig.11) shows that the panel on the airplane
neither acts as a si;nple beam nor as a catenary, but as a
compromise of the two.

The "waffle" consistiig of1 . 16 alclaA grid (36W2345) bonded
to J316 tagneziun skin, havinvg successfully withstood more
than the design ulti mate air loals, is considered structurally
satisfactory for use as a trailintg edge skin panel.

-- aI
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REP ORT "G-- 3. Au 047.

MODEL YB-36A DATE March ll , "146
TEST No. F-1632

TITLE

WING - TRAILING EDGE SKIN PANELS - ( MAGNESIUM WAFFLE SMTI'•N ) -

STATIC & DEFLECTION TEST

The tests described In this report were conducted
December 13, 194.5

SUBMITTED UNDER
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PREPARED BY -. ,.,"GROUP: ENGINEEhING TEcT LAt.
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1 ; oi %flPT.A 1,I'ýICIN Yb-36A F-i- 3?"

I- II~iViW 1 kI, A: -~ ~ rc ?~ 1946

WING -TFAILING EDGE FKIN PANELS -(MAGNESIUM WAFFLE SECTION) -

STATIC & DEFLECTION TEFT

-OBJECT & PURPOSF.: To determine the strength of a skin panel usinlg
a metibonded assembly of .025 magnesium (52 SO) waffle and
.0161, magnesium skin (52 S1); and to further compare the re-
sults of the test on the magnesium with that of the original
panel with an .016 aluminum alloy waffle.

The magnesium waffle has an advnntage over the aluminum alloy
in that it Is easier to form, thereby reducing the number of
rejections; it also produces a smoother assembled panel.

TEFT SPECIMEN: The details of the test specimen are shown In
Figure 1, 36W2367, and Figure 2.

TEST SET-UP AND PROCEDURE: The test specimen was assembled to a
steel jig, as shown in Figure 2, In such a manner as to du-
plicate as near as possible an ac-sembly at wing Stn. #150 at
the rear spar of the YB-16 airplane. This set-up was identi-
cal to the set-up used in testing the aluminum alloy panel
(specimen #6 of the original report).

The simulated air loads were applied by means of tension
patches glued to the skin side so as to produce a trapezndiaj.
distribution at design yield as shown below in Figure 4. The
original curve is obtained from AP/q curves for LAA (Vt
310 mph.) condition.

4-1

Deflections were measured at the center of the panel , chord-
wise and span wise.

TEET RESULTS: The deflections as measured during the test are
recorded in Table I. These wore further corrected fclr net
deflections In the p-mnel Itself -)s Fhown~ in Tibie TI and
plotted in Figure 3.
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4 F AL.Y- I S rmulstIi~lfiatmi~ Viiltree Airc~raft Eoirpiiratinlii 2I1 ' SG16 A
PRIE PARECD ElY FOURT WORTH DIVISIOnJN . . A .1
t:,(Ef.KFD BY .. FORT WORTH, TLXA^ N IUDL Y(B-36A F-163?
,. -v,- -) -. .... DlE; March 2•, 1946

WING - TRAILING EDGE SKIN PANELS -(MAGNESIUM WAF' LE SECTION) -

STATIC & DEFLECTION TEST

TEST RESULTS: (Continued)

Initial buckling occurred at 92% of the design ultimate load;
however the specimen was able to carry the load to 134% of
the design ultimate load as a catenary. A photograph of the
specimen afte" the 134% increment is shown in Figure 4. The
original aluminum alloy specimen buckled at 86% of' the design
ultimate load, and supported 114% of D.U.L. Neither specimen
was tested to complete failure.

CONCLUSIONS: Since the specimen withstood the test load to 92%
of the design ultimate load before initial buckling occurred
and was further able to succesifully carry the load to 134%
of the design ultimate, it is considered structurally satis-
factory for use as a trailing edge panel in the YB-36A air-
plane.

I,
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.i! ]io• raft 111,11 fatlfill.FVG-136 A0 -1
I~~~~~~~~~ o;I u '!.. l ."i.. lY )--6A F-- 1I '

X'jch ,1()40

DEFLECTIONS - •AGNESI9FIU WAFFLE

AVERAGE % DESIGN DEFLi.CTION
LOAD ULT.LOAD .,25 M .06 ALUM.

PSI WAFFLE WAFFLE

.18 10 .048 1

.36 20 .230 .104

.54 30 .176 .152

.72 40 .?51 .2o8

.90 50 .297 .248

1.19 66.7 .442 .230

0 0 .060 .070

.36 Po .163 -

.72 40 .283 -

1.19 66.7 .442 -

1.25 70 .470 -

1.43 80 .571 .415

1.61 90 .675 0



FUR P V V/ P H[IV' ISP N Yb3-36A - F~~CIIItK 1) ll FOR T WI WR f-1 1, T X AS ~ac 5, 1946
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PHOTOGI~APHIC INDEX

FIGUJRE NO. PHOTO NO._

FIGURE 1

FIGURE 2 2-5438

FIGURE 4 ý.
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